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1. Executive Summary
The Wisconsin Department of Transportation (WisDQ&reived 36 strands of dark
fiber located on 1-94 right of way, running theiemlength of the corridor in Wisconsin.
This was the result of a right of way exchange V@3Dexecuted in 2000. Although the
fiber / conduit system wasn’t operational sincgidn’t have any optical or electronic
equipment attached, it provided the departmentssipiity of constructing an ITS fiber
optic backbone network at relatively low cost.

A study was done in 2001-2002 to determine WisDDF tommunication transport
needs, to develop conceptual level alternative oktwesigns, and to identify likely
capital and operating and maintenance (O&M) castonstruct and operate an ITS fiber
backbone network. This was followed by a Phasesigh —construction pilot project in
2003, building an operational network segment betwdadison and Milwaukee.
Following the successful completion of that projaisDOT decided to proceed with

the design — construction of an ITS fiber optickimme along the entire 1-94 corridor,
contingent on securing the necessary capital fgadind a sustainable revenue stream to
operate and maintain the system.

It was thought that ITS Integration Funding wouédavailable for the design —
construction project. However, limited state mdtaiding had precluded submitting
grant requests for funding to proceed. In ear@LFHWA approved the use of the
asset value of the 1-94 located WisDOT fiber akiivd match for ITS fiber optic
backbone projects. Subsequent to that decisioaD@T requested and received a
FFY2004 ITS Integration earmark to proceed withghgect. Also, WisDOT had
executed long term fiber exchange agreements wétuniversity of Wisconsin System,
and the Wisconsin National Guard, that would prewdisDOT with revenue streams
sufficient to operate and maintain a backbone nétwo

The Phase Il project was begun in the Fall of 288d was completed in late 2005. The
WisDOT has an operational ITS fiber optic backbonmeing the entire length of the 1-94
corridor from the lllinois border to the Minnesdtarder. The backbone has thirteen
major add/drop nodes or connection points, anddigeal regeneration facilities that
also can serve as connection points to the backbone

The following discussion describes the evolutiothef WisDOT ITS fiber optic
backbone, what the project set out to do, whataeaemplished, and provides the Local
Evaluation Report.

2. WisDOT ITS Environment
Evolution of the ITS Program
The ITS Program in Wisconsin had its beginning$989 in the Southeastern part of the
state. The initial focus was on creating an argewreeway Traffidanagement
System, known as MONITOR, consisting of detectoligsed-circuit television, ramp
metering, variable message signs, service patntsthe related infrastructure necessary




to link and manage the field equipment. (e.g., comigations network, control center,
etc.). The primary objectives of the system weresthuce congestion, improve safety,
enhance freeway operations.

Following that early work, ISTEA created severdiastinitiatives within Southeastern
Wisconsin. Specifically, the Gary, Chicago, andWwdukee (GCM) Corridor Program
and the Congestion Mitigation and Air Quality (CMARrogram. These programs have
resulted in numerous other studies and activibesxpand MONITOR from primarily a
WisDOT freeway traffic management system to a radegncy system used to operate
and manage the entire regional transportation systeSoutheastern Wisconsin.

ITS implementations in Southeastern Wisconsin teagkpanding the deployment of ITS
services in other areas of the state. A focaltpafithe Wisconsin ITS Program Plan, I-
90/94 Corridor Plan, 1-39 Corridor Plan, U.S. Higlym1/Fox Cities Corridor Study, and
Southwestern Wisconsin ITS Program Plan is incidesmtagement. Dane County was
the first to identify the needs along the 1-90/@4ricior, which lead to the Dane County
Incident Management Plan.

The ITS Program in Southwestern Wisconsin consistise initial deployment of the
Freeway Management System. This included an imitiplementation of a Traffic
Management Center (TMC) for Southwestern Wiscon§inis initial deployment was
completed in 2003.

Although many of the ITS planning studies have k&atewide in scope, ITS
deployments have been regional in nature. A aligtement in moving toward an
integrated statewide ITS program is the need farraterlying communications
infrastructure that can enable linking togethedisparate urban and rural ITS
deployments.

WisDOT's Dark Fiber Asset

WisDOT entered into a fiber optic facility agreernwiith Touch America Inc in June
2000, that was the first step in establishing theessary communications infrastructure
needed for an integrated statewide ITS ProgramcHi éumerica installed approximately
420 miles of conduit and 36 strands of single nfidukr along the 194 corridor from the
IL/WI Border to the WI/MN border for WisDOT in lieaf a cash payment for right of
way use. WisDOT has an agreement for exclusiveotifas fiber for public agency
purposes. The fiber had no optical or electronigimgent associated with it, so it was
not useable at the time Touch America completedntstallation in mid 2001.

The WisDOT authorized a planning project in Octo®@01 to determine potential
business uses for the fiber; costs to “light” tlaekdfiber; and identify likely funding
sources for construction and ongoing operationadtition, thestudy was to identify
potential governmental partnerships that mightlide #o defray part of the DOT’s
network operating costs. The Planning Study failwad the dark fiber would be of great
value in serving as the underlying communicatiariisastructure for current and future
ITS deployments either on or in the proximity o€ th94 corridor. Additionally, since
the fiber went off route in urban areas, it hadliggpility for urban ITS deployments in
those localities as well.

WisDOT subsequently authorized a pilot design-troic§ion project to begin building
the first segment of a backbone fiber optic ITSvwoek. This initial design-construction



work was partially funded by an amendment to a BEBY9 Great Lakes Earmark.
WisDOT Federal Work Order # GL-21-FFY1999-SFY20@®/94 Fiber Optic
Backbone Network and Spurs Buildout, describesghisndment. The earmark
provided $701,000 for this initial Pilot Phase tklaone construction, and resulted in an
operational fiber backbone segment between MadisdrMilwaukee being completed in
early 2004. This project demonstrated the oparatiand financial viability of a
WisDOT owned fiber optic backbone for addressing Hrogram integration needs.

Project Description

3.1Background

WisDOT proceeded with a preliminary planning effiant a statewide fiber optic
backbone implementation, in early 2004. This Phias#ort was intended to create a
border-to-border fiber backbone along the lengtthefl-94 corridor, utilizing the dark
fiber acquired in the Touch America R.O.W. exchanBgssentially, the initial pilot
segment running from Madison to Milwaukee was t@kended from Milwaukee south
to the lllinois border, and from Madison north @ tMinnesota border.

Preliminary planning also addressed creating a eagminning from Milwaukee to
Green Bay and a segment running from Green Bayto®aire, creating a statewide
backbone ring. Since WisDOT didn’'t own any dablefi that was usable for the
Milwaukee to Green Bay to Eau Claire segmentsatithe, construction of these north
and west segments were considered a future Phamesdibility, following the
completion of the 1-94 corridor related work.

3.2 Integration — Current and Envisioned

The WisDOT fiber backbone communication networintended to serve as the
infrastructure component to enable integrationrbfin and rural ITS deployments,
public safety communications systems, and roadwayrgy and monitoring.

Each major location on the backbone may have ongooe connections to any other
add/drop point on the backbone. These will sesveegional hubs to aggregate traffic to
and from field equipment deployed in their regidrhey aren effect, the on/off ramps

to the backbone, having connectivity with all otadd/drop locations on the backbone.

Exhibit 1, titled “Integration Plan” on the follomy page depicts this regional hub
concept.
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Exhibit 1

Essentially the fiber backbone provides a meanstegrating regional urban ITS
deployments, rural deployments, and makes it ptessithave a single statewide
operations center. Since the hub locations and &gLipment and facilitiesonnected to




those hubs consist of highway operations, publietgaand emergency management
organizations, integration across these functianeds becomes possible, whether urban
or rural, and can involve Federal, State and Lpa#dictions.

Again referring to Exhibit 1, the following discuss illustrates the integration potential
from traffic management/highway operations, roadsegurity, and public safety
communication perspectives.

Traffic Management and Highway Operations

The backbone currently provides a high capacitgroanications link to
integrate Transportation Operations Centers (TGipJayed in the Milwaukee
and Madison locations. Completion of the Phasgrdject will provide a means
of integrating rural ITS deployments with existii@C'’s, where rural
deployments are located on or near the 1-94 CarritRoad Weather System
deployments and traveler alternate routing mesgagyiatems along the 1-94
corridor can be accommodated providing an integnatif traveler information
related field equipment with Traffic Managementilites. This would also
serve as the communications infrastructure to nategmajor regional ITS
initiatives at the Wisconsin borders; specificalg Gary-Chicago-Milwaukee
Corridor and NorthWest Passage projects.

Since the State Patrol and a number of local pdaliety organizations are also
hubs and regional endpoints on the network, they abuld be integrated within
the context of ITS highway operations and incideahagement.

Security and Roadway Monitoring
The proposed fiber backbone will also serve agttabling infrastructure for
security related roadway monitoring.

Critical interchange structures on that route idetuMarquette, Mitchell, Zoo,
Badger, Portage and Tomah. Ciritical bridge stmastinclude: St. Croix River,
Wisconsin River, and the Hoan. The fiber backbooeld/include necessary
communication interfaces to enable connection afiway located field
equipment such as surveillance cameras, and chaleggactronic message
signs to the fiber backbone facility. The backbwmeild then provide transport
of surveillance camera feeds back to central manggsites, link this
information to Wisconsin Emergency Management, éaforcement dispatch
centers, as well as WisDOT Traffic Operations Cent8ince Regional FEMA
organizations are co-located with Wisconsin Emecgéanagement and State
Patrol Headquarters at Eau Claire, Tomah, and W&akehey could also be
linked to surveillance and messaging equipmentgatba roadway.

Public Safety Communications Systems

Wisconsin’s current statewide public safety comroation system is a VHF
microwave system, owned and operated by WisDOTssiain of State Patrol
(DSP). The system provides mobile voice commuitioatervices for the State
Patrol, and serves as the underlying transport argsin for the statewide
mobile data computer system used by approximatédyidcal public safety
organizations, in addition to the State Patrol.



There is considerable interest in using the fikmakbone to augment the
microwave facilities. It would provide diverse tea and is a means of providing
additional system capacity at relatively low cobt.effect, using the fiber
backbone as a trunking mechanism to carry tra#teveen regional microwave
hub locations, rather than using the microwavessystself for that purpose.

Using a combination of fiber and microwave wouldabgignificant step in
moving toward a hybrid statewide public safety caminations system
incorporating both wireless and wire line faciltji¢o greatly enhance bandwidth
capacity. By virtue of the fact the same backbengsed by and terminated in
traffic management and highway operations facditiategration of these
locations with the public safety communicationssvark would be a natural
extension.

3.3 Project Plan Details

The goal of the proposed project was to complete ¢hdetail engineering and
construction necessary to provide a backbone ITS oumunication infrastructure
capable of addressing the communication and integtin needs of Wisconsin’s ITS
program. This encompasses Traffic Management andighway Operations; Public
Safety Communication Systems; and Security and Roadiy Monitoring. The
backbone will run the entire length of 1-94 in Wis@nsin and into major
metropolitan areas along the route including: Milwaukee, Waukesha, Madison, and
Eau Claire.

Network Segment Construction

The project consists of the following segments lagitvork elements requiring detail
engineering and construction to achieve the de&ioeder-to-border fiber backbone
network.

Milwaukee to lllinois border

The regeneration hut at the CTH E location is aoestd and DC power has been
installed. Optical and electronic signal regeneratiardware needs to be acquired
and placed into operation at this location. Thiltemable this segment to be lit and
tied into the operational Milwaukee to Tomah fibackbone.

GCM Connection at IDOT
A hand hole on 194 right of way adjacent to the d@issin / lllinois border will
be the meet point for backbone fiber connectionwden WisDOT and IDOT.

Work remaining includes final network continuitysteg after IDOT has made
its connections at the border meet point locatsnwell as WisDOT/IDOT
testing of the connection between WisDOT D2 TOC ®@T — GCM network
management center.

Backbone spur to Transportation District (DTD) D2 & Waukesha
There is dark fiber is installed from close proxirto the State Patrol D2
Headquarters to DTD D2, location at Barstow Stie&Vaukesha. This work



will connect the DTD D2 to the mainline near Staggrol D2. This includes final
engineering, splicing of the fiber into the DOT klaone near the DSP D2
location, and terminating the fiber at the DTD D&r&ow facility. Additionally,
DC power, and optical hardware need to be acquainedinstalled to make the
site ready for use.

Backbone spur to WisDOT Central Office at Hill Farms

Dark fiber has been acquired via an inter-agenchamnge agreement that runs
from the Wisconsin Department of Administration (BXBuilding

in downtown Madison to the WisDOT Hill Farms locati The DOA building
serves as a cross connect location for DOT backbbee City of Madison, and
other state owned fiber in that area. Work renmginio be done to incorporate
the Hill Farms location into the DOT fiber backbaneludes fiber splicing at the
cross connect and Hill Farms locations, final eagimg, installing DC power
and optical equipment needed to light this segment.

Backbone spur to State Patrol Academy

Dark fiber has been acquired from the Departmeibfary Affairs as part of
the fiber lease agreement WisDOT executed withdabahcy. The fiber runs
from the DOT fiber mainline just north of the 1984l split to the DSP Academy
that is roughly 9.3 miles west of that location.ol/required to activate this
spur includes fiber spicing at the mainline, brimgthe fiber into the Academy
building and terminating. DC power, and opticaliiggnent needs to be acquired
and installed to add this spur location to the CiD&r backbone.

Backbone segment from Tomah to Minnesota border

Dark fiber was installed from Tomah to the St. @iver Bridge in 2001, as
part of the right of way exchange agreement DOTebtasl with Touch America
Inc. Considerable work remains, however, to “lights segment and tie it into
the Milwaukee to Tomah backbone segment that ieotly operational,
primarily signal regeneration related describeabel

Signal regeneration hut related activities

a. Final engineering needs to be done to deteraghel location of signal
regeneration facilities. These are currently degi@as the Hixton and CTH
Q (near Baldwin) huts, which are the general lacegiof these facilities, but
specific sites need to be determined followingehgineering analysis.

b. Huts need to be acquired and placed at thefggksite locations, with
appropriate grading, driveways, security fencind beam guard installation
completed.

c. Fiber spurs need to be constructed and splroad the adjacent mainline
fiber into the huts.

d. A/C power service must be brought into the huts.

DC power and power backup systems need to badlets

Optical regeneration equipment must be installetitaated.

bl ¢)]

Backbone spur to DSP D6



DSP D6 will be an add/drop network connection poimthe DOT Fiber
Backbone. A number of tasks need be completed.

a. Afiber spur from the fiber mainline near th@4l& US 53 interchange
needs to be run approximately .4 mile to the DSRHB&dquarters location.
Splicing the fiber spur into the DOT mainline.

Terminating the fiber at the DSP D6 facility.

DC power and power backup systems need to bedlets

Optical add/drop equipment must be installed astkte

®ooxo

» Backbone spur to DTD D6

DTD D6 will be another add/drop network connectomint on the DOT Fiber

Backbone. A number of tasks need be completed.

a. Afiber spur from the DOT fiber mainline neae th94 & STH 37
interchange needs to be run approximately 2.1 rolése DTD D6 District
location on Clairemont Ave.

Splicing the fiber spur into the DOT mainline.
Terminating the fiber at the DTD D6 facility.

DC power and power backup systems need to belleth
Optical add/drop equipment must be installed astbte

®ooxo

e St. Croix River Bridge connection to MNnDOT
The East end of the St. Croix River Bridge willthe meet point for backbone
fiber connections between WisDOT and MnDOT. Conhd@isattached to the
bridge, as part of the WisDOT agreement with ToAnterica, Inc. WisDOT
and MnDOT have a joint agreement with FWR Commuroca Network Inc
that provides 12 strands of dark fiber for WisDOTMDT use, in exchange for
allowing FWR to place fiber in the conduit attachedhe bridge.

The hut that will be placed in the vicinity of tBaldwin interchange will enable
the optical signal to reach the MnDOT location tnFsaul without further signal
regeneration. Cabinets are located at either étitedst. Croix River Bridge.
The fiber is spliced into the DOT backbone fibetret east end cabinet and into
State of Minnesota fiber at the west end cabinberfcurrently runs from the
West end cabinet to a major cross connect poidowntown Minneapolis.

Work remaining includes final network continuigsting after MnDOT has
made its connections from the St Paul MnDOT buddinthe Minneapolis
network hub location, as well as MnDOT installatafroptical equipment that
will be compatible with the WisDOT backbone insaithn.

* Backbone Spur to UW Engineering Hall
A spur will be established to the University of Wbsisin — Engineering Hall to
enable connection of the UW Traffic Lab to the bamke. Fiber exchange
agreements will be made with the City of Madisod #re University to get a
fiber route to that location. DC power and optieqlipment will need to be
acquired and placed into operation, to tie thidifgdnto the backbone.

» Backbone Spur to Wisconsin Emergency Management HQ
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A spur will be established to the Wisconsin Departtrof Military Affairs
location in Madison to enable connection of theiflon of Emergency
Management Headquarters, to the backbone. Ojpticds will need to be
acquired and placed into operation, to tie thidlifginto the backbone. Work to
be done to enable this segment includes final eeging, splicing of the fiber
into the DOT backbone at this location, and tertiiggthe fiber at the Military
Affairs — Division of Emergency Management facility

4. Evaluation Plan
4.1 Goals
The high priority goals established as part oflfft Integration Earmark Agreement
submitted were focused on safety, mobility, anddpopivity. However, since the project
is directed at deploying the necessary underlyifigaétructure to support the Wisconsin
ITS program, the effectiveness measures were edeotproviding the enabling
infrastructure to integrate the ITS systems thigatly contribute to the three primary

goals.

4.2 Effectiveness Measures

Examples of ITS systems to be integrated that ses\effectiveness measures include:

Arterial Management Systems
D1 Traffic Operations Center to Dane County 911 &iity of Madison Traffic
Engineering to monitor an arterial during major i@tstruction

Freeway Management Systems

D2 MONITOR system connection to D1 Traffic Operai€enter

D2 MONITOR and D1 Traffic Operations Center to 8taatrol.

D1 Traffic Operations Center to Dane County 911 dwatlison
Traffic Engineering.

Transit Management Systems
Connections between AMTRAK Milwaukee downtown awlakee South
stations, General Mitchell Field, and Milwaukee @buTransit

Incident Management Systems

D2 MONITOR system connection to D1 Traffic Opersi€enter.

D2 MONITOR and D1 Traffic Operations Center to 8taatrol.

D1 Traffic Operations Center to Dane County 918 &adison
Traffic Engineering.

State Patrol Microwave trunking via fiber backbone

Emergency Management

Video feeds from major roadway structures and icafameras to D1 Traffic
Operations Center and D2 MONITOR

Video feeds from D1 Traffic Operations Center tmB&ounty 911

Video feeds from D2 Monitor to Milwaukee Metro Ralafety
organizations and surrounding counties

D2 MONITOR and D1 Traffic Operations Center conitet to State Patrol,
Wisconsin Emergency Management & FEMA at Patiistrigts 1,2, 5,6,
and State Patrol Academy at Ft. McCoy.
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State Patrol Microwave trunking via fiber backbone

e Traveler Information
RWIS road-weather information disseminated fromt@¢®ffice to Rest
Areas located at Menomonie east-west, Portagewast; and Lake
Mills east-west

4.3 Additional Evaluation activities
The Project Agreement committed to performing tiving additional evaluation
activities:
» Evaluating institutional issues associated withiaeng cooperation among
public sector agencies and documenting how theg weercome.
* Providing a brief lessons learned report on thehtgcal and institutional issues
encountered in integrating ITS components.
» Providing an evaluation report on the lessons learin employing innovative
financing or procurement and/or public-private pagting techniques.

Evaluation Findings
5.1 Project Outcome- Task Plan Deliverables
The project was successfully completed in late 2008 all segments, nodes, and signal
regeneration facilities described in section 31B8/foperational. At this point, WisDOT
has an operational ITS fiber optic backbone runiilogg the 1-94 corridor from the
lllinois border to the Minnesota border, with spim® Milwaukee, Waukesha, Madison,
and Eau Claire. Major add/drop nodes on the baekliclude:
State Traffic Operations Center — Milwaukee
Regional Operations Center — Madison
Transportation Regional Offices
Waukesha
Madison
Eau Claire
State Patrol Posts
Waukesha
DeForest
Tomah
Eau Claire
State Patrol Academy — Ft. McCoy
WisDOT Central Office — Madison
Department of Military Affairs — Madison
University of Wisconsin — Traffic Lab — Madison i@pus

Additionally, five signal regeneration facilitiesealocated along the [-94 corridor in the
vicinity of Racine, Johnson Creek, Wisconsin Delixton, and Knapp. These are
secured, climate controlled structures and maysdsee as regional add/drop nodes if
necessary.

End point connections are ready to link MNnDOT &t 81. Croix River Bridge and IDOT

at the Wisconsin / lllinois border. Neither of $eeconnections has been made at this
point, however.
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5.2 Project Outcome- Measures of Effectiveness

Arterial Management Systems

Southwest Region (DTD D1) ITS field equipment dgpgld in the Madison
metro area, and on 1-94 are all linked to the DTDdifice in Madison. Video
feeds are provided to the Dane County 911 Centét@the City of Madison
Traffic Engineering office to aid in arterial marmggent of East Washington
Avenue (US 151) during a multi-year major recondinn of that arterial.
Message sign control is also provided to the 91it&le

Freeway Management Systems

The DTD D2 Traffic Operations Center (MONITOR) ahe DTD D1 regional
traffic management centers were linked, such th&tfield equipment linked to
one center, could be viewed and controlled by thero The integration
capability provided by the backbone has resultem ¢onsolidation of all ITS
control room activities into a single StatewideflicaOperations Center (STOC),
the MONITOR facility in Milwaukee. This STOC novas monitoring and
control responsibility for all ITS field equipmelaicated throughout the state.
Video feeds and message sign information is madgasdole to the four State
Patrol Districts currently on the backbone. A nembf local law enforcement
agencies in the Milwaukee metro area also recbieset feeds, as well as news
media outlets in Madison and Milwaukee.

Transit Management Systems

Connections have been made between DTD D1 and #ugsbh Metro Bus
System, providing selected video feeds to theiation. Connections also have
been made between the STOC and the Amtrak statiDowntown Milwaukee,
providing that location traffic camera video andssege sign information.

Incident Management Systems

With the consolidation of Traffic Operations Cenraetivities into the STOC,
staffing was also increased to provide 24 x 7 cager All ITS field equipment
anywhere in the state is monitored and controlfethfthat location. Since the
State Patrol Districts adjacent to 1-94 are altegrated on the backbone, they
also have monitoring and control capabilities b8 field equipment in their
localities. Inclusion of local agencies is alspaxding beyond the initial
Milwaukee and Madison area law enforcement conaestito include
organizations such as Racine County Sheriff, andaikee County Public
Works.

The State Patrol is also beginning to use the tilaekbone to augment their
microwave mobile communication system trunking dalgg. It's anticipated
that when the WisDOT is able to extend the backiimrma Milwaukee to Green
Bay, and Green Bay to Eau Claire, creating a baukltimg topology, the fiber
backbone will become the primary trunking facility the State Patrol
Communications System.

Emergency Management Systems

Video feeds from many of the major interchangecétmes and bridges on the
I-94 corridor are available to the STOC, and totipld public safety
organizations by virtue of their links to the STOThe Wisconsin Emergency
Management Headquarters is also a node on the tiaekbnd has access to all
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ITS video and data via the STOC. Connections habeen made to Regional
FEMA field offices at this time, but would be a gil® connection, as most of
these offices are co-located with the State P&tisiticts which are already
connected to the STOC.

e Traveler Information
Rest Areas haven't been integrated on the backabties time, but this is
certainly feasible, as the backbone runs adjacemost of them on the 1-94
corridor.

5.3 Additional Evaluation Activities
Activity #1 Institutional Issues — Achieving coopeation among public sector agencies
In many respects, there were fewer institutionsliés associated with this project,
since it was oriented to providing communicatiamsastructure. Thus there were
fewer organizations directly involved, than a pobjéealing with the multiple
stakeholders involved with a typical ITS integratigroject. The following describe
major institutional issues encountered, approaahdsoutcomes.

» Financial Issues These were without question, the critical issaefg the
project. Capital.. operating cost.. UW, DMA, earksa etc
State legislation enacted a few years ago haselgw@nstrained state funding
available for covering ITS operating and maintema{@&M) costs.
Additionally, state matching funds are also vemyited for use with ITS federal
grant funding. The R.O.W. exchange agreement WisBXecuted with Touch
America, Inc, enabled WisDOT to avoid the majodfyexpense typically
associated with constructing a fiber optic backboetvork. However, because
of funding constraints previously mentioned, WisD&Ehior management would
not have approved proceeding with the project wntesv fund sources were
identified to match available ITS grant fundinggan provide a sustainable
O&M funding stream for the ITS fiber optic backbone

These issues were addressed with a combinatioaldicp private, and public —
public partnering approaches. This enabled theD@WiE senior management
team to authorize proceeding with the construatibiine fiber optic backbone.
Details of these partnering arrangements are desttater in this section under
Activity #3 — Innovative Financing and public-PrieaPartnering Techniques.

» Oversight Agency IssuesFhe State Department of Administration (DOA) has
statutory oversight responsibility for State depemtal communication network
activities, and also manage a statewide communbicagtwork service center
operation. All state agencies are required to kisg hetwork service center. It
was critically important that the WisDOT ITS fibaptic backbone project not be
perceived as a competitive threat to the DOA sereenter, or somehow being
in conflict with state directives concerning ageneywork activities.

Considerable time was spent doing periodic briefargDOA staff, concerning
project activities, and continuing to reinforce fhet that the WisDOT backbone
was a longitudinal network adjacent to major roagwa@rridors, to be used for
ITS related purposes only, and simply wasn’t appabg for traditional IT
network services which the DOA network providedddRionally, operating
costs comparisons were provided which clearly iatdid a traditional IT network
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transport facility such as DOA was operating watsancost effective means of
linking ITS field equipment located on major roagvearridors. This proactive,
ongoing communication with DOA staff has resultedivery cooperative
relationship concerning WisDOT's fiber backbone\aties.

* Regional Ownership Issue§he WisDOT ITS program had evolved over a
number of years as regional deployments in thehs@astern and southwestern
areas of the state. The prospects of an operastatawide ITS backbone
network gave a clear signal, that WisDOT was mo¥iog ITS deployments
being regional in nature, to that of a statewid® FArogram. Clearly, this
integration was viewed with concern, particulanytbose that had invested a
great deal of time and energy in deploying succé$E6 projects in their
regions.

Staff responsible for the design and constructicth@® backbone spent a great
deal of time working with the key regional staffyolving them as much as
possible in the entire project. Also, consultamighe backbone project
attempted to provide assistance to regional statheir own local projects in an
effort to establish cooperative working relatiomshiand reduce concerns about
the impact of ITS integration on their daily acties. This proactive
involvement of key ITS staff throughout the Depagtrnon the project was of
benefit not only for the backbone project, but éging staff to accept the fact
that an integrated statewide ITS Program was dasige

Activity #2 — Lessons learned — Issues encounteredintegrating ITS components

As mentioned in the Activity # 1 Section, it's ligghere were fewer issues, since the
project was oriented to providing communicatiorfsaistructure. Thus there were
fewer organizations directly involved, than a pobjéealing with the multiple
stakeholders involved with a typical ITS integratigroject. The following describe
major institutional issues encountered, approaahdsoutcomes.

* Project Staffing- Although the WisDOT has a highly competent eegiing
staff, the very specialized fiber optic outsidenplelectrical engineering
expertise required for the project is not typicdtiynd in a DOT organization.
Nor were permanent staff available for reassignrtefill time project work on
the backbone project. The WisDOT chose to st&ffpitoject core team with two
consultants, each at roughly 1200 hours per yadraasenior level WisDOT
manager working part time on the project.

The particular backgrounds and skill sets of the ¢eam helped overcome many
of the typical institutional issues encounteregtiojects of this sort. The senior
level manager provided the senior management @lerr the project. This
individual was well respected and had an in-depithenstanding of departmental
operations, having worked in senior managementipasiin a number of
WisDOT divisions. Consequently, she was very welinected with key senior
managers in WisDOT and was able to quickly obtaerecessary approvals as
the project unfolded.

The consultants were both very experienced indalgllone having spent over

25 years as a fiber optic design engineer forgelaarrier, the other also having
heavy network experience and had spent 25 yearsasior technology manager
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in both the WisDOT and DOA. This consultant comkimraof heavy fiber optic
network expertise, solid understanding of stateegowment operations, and
having good working relationships established wiigmy staff throughout the
WisDOT and DOA was essential to obtaining the nemgsfunding, handling
the technical design and construction managemedtwarking through the
critical state processes involved such as procuneared budget.

Trust and project buy-in

Clearly, the unique background and experience®ptioject core team
contributed to the acceptance of the ITS fiber baclk project. However, the
key factor was the makeup of the fiber backbonarptay team that preceded the
Phase Il project itself. That planning team was maosed of managers and
professional staff from five of the WisDOT divisgrthe Budget Office, the
Office of General Counsel, and participants fromMBHWA, as well as two
consulting engineering firms providing ITS consuitiservices to the DOT.

The planning effort ranged from needs assessmiaatding approaches, project
organization and deliverables, relationship witisemg ITS regional networks,
and governance models for backbone operations.

Since all organizations that would be affectedh®yftber backbone project had
members on the planning team, and were able tipate in the overall project
design before the project was initiated, projeclgavere accepted throughout
the department. Focus on the financing optionsfiearnk discussion concerning
which organization would ultimately have ownersai operational
responsibilities for the network was particularietul in gaining acceptance and
trust.

Use of Standards and Protocols

In the context of the Open Systems Interconnedt@®l) seven layer model, the
proposed WisDOT fiber backbone project is essdnti@infined to Layer 1, the
Physical Layer. As such, the ITS standards setsairdirectly applicable to the
project. However, all integration projects, whether inteégma of current ITS
deployments, or integration projects involving same& deployments along the
I-94 corridor, can be supported and will use thaBM)T fiber backbone network
for the underlying ITS communications transport.

Since the fiber backbone project does directly gl Telecommunication
Industry standards such as SONET for example,tsates inter-connection
with other Layer 1 industry standards, and enablessupport National ITS
standards sets and protocols as well. The abiligstablish an OC3 channel on
the fiber backbone to enable interconnection ofeSeatrol Microwave
multiplexing equipment, while sustaining multiplehErnet channels for ITS
application transport is an example of that.

Activity #3 — Lessons learned — Innovative Financim & Public / Private Partnering

As mentioned in the Activity #1 discussion, finamgissues were without question, the
critical issues facing the project. In particulaighly constrained state matching funds
for use with ITS grant funding, and limited O&M fdimg to sustain ITS deployments.
These issues were addressed with a combinatioabdicp private, and public — public
partnering approached.he following points were central to the network
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design/construction capitalization plan and in jtong an ongoing O&M
funding stream.

Partnering with Touch America Inc

The R.O.W. exchange agreement WisDOT executedVatlth America Inc in
2000 obviously was the key element in WisDOT’s edeisng proceeding with a
statewide ITS fiber backbone project. Constructba 420 mile fiber route
simply would have been cost prohibitive had it beén done in partnership with
a private entity. Placing that much conduit andkdéer would have been in the
$40 million range. However, this exchange agreeraksut provided a number of
opportunities for innovative financing that ultirebt were based on the fiber and
fiber value that WisDOT received in the exchangeament.

Following the acquisition of the dark fiber from dah America, WisDOT
requested two new appropriations be created. wassdone via the biennial
budget process. Act 16 (2001-03 Biennial Budgetated two appropriations
(351 & 353) within the Department for managing maves and expenditures
associated with negotiating right-of-way acces$wetecommunications
companies, and other public sector entities. Theseapecifically related to
WisDOT telecommunications facilities, and were teddn anticipation of
WisDOT constructing and operating a fiber netwarktiighway operations and
roadway management purposes. This in essencé/gaOT statutory
authority to direct funds received for telecommatiien related exchanges with
either public or private entities into segregatpgrapriations to be used only for
ITS communications network purposes.

A lease agreement was executed with the UW SystéynvY, 2003. This
provided the UW with four fibers from the Illinoorder to the Minnesota
border, and space in DOT facilities to house UWtetaic equipment to light
the leased fibers. The agreement is for a 204gear, with annual payments of
$218,000 due at the beginning of the state fiseal.y Additionally, the UW was
required to make a $218,000 deposit at the tinleasfe execution. These
appropriation 353 funds were anticipated to be ntloae sufficient to sustain the
O&M funding requirements of the anticipated I-94dted ITS fiber backbone.

A lease agreement was executed with the Departofiditiitary Affairs (DMA)
on July 28, 2003. This provided the DMA with four fibers ming from
Madison to the intersection of 194 and STH 21 rle@anah, and space in DOT
facilities to house DMA electronic equipment tahlighe leased fibers. The
agreement is for a 36-year term, with annual payseh$57,000 due October
1* each year. In addition, DMA provided DOT with kidibers from a 9.1 mile
spur DMA constructed between the DOT mainline sbeear the 194 and STH
21 intersection and Ft. McCoy. This provides DQJeficonnectivity to the State
Patrol Academy. DOT will have use of these fibensthe full term of the lease
at no cost. These appropriation 353 funds proaidadditional revenue stream
to address O&M needs.

FHWA approved the use of the asset value of WisB¥diber along the 1-94
corridor as an in-kind match April 2004. The apm@ match value is
$8,519,400. This match may be used for proje@sghpport WisDOT’s ITS
backbone fiber infrastructure on the fiber dondted ouch America; or the
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match may be applied to projects that directly fiefem the existence of the
fiber. This was a key component of the capital@aplan, and enabled the
WisDOT to request ITS Integration grant fundingicsl it now had the means of
addressing the 50% match requirements.

Following completion of the 1-94 fiber backbone stmction, the remaining
value of the dark fiber soft match is availablevech on projects that extend or
enhance the fiber backbone, or for ITS projectsuka or are significantly
benefited by the fiber optics network. Thus, médteiding would be available
for subsequent ITS backbone expansion, shouldieddltITS Integration grant
funding be available.

WisDOT applied for and received a FFY2004 ITS In&tign Earmark to be
used for continued construction of the WisDOT fibackbone in 2004. The
earmark value after takedowns, was $861,582, tesbd for Fiber Backbone
Phase Il design & construction. This funding imtmnation with lease revenues
described previously, provided sufficient capitatds to complete the ITS fiber
backbone along the 1-94 corridor in Wisconsin.

During the course of the ITS fiber backbone fibenstruction project fiber
exchange agreements were executed with the foltppirblic entities, to reduce
the spur construction needs and associated costs:

UW-Eau Claire — fiber strands were provided on 1-94 between UW-Ea
Claire and UW-Stout in exchange for fiber runningnfi the 1-94
mainline to the Transportation District 6 Offic€his enabled WisDOT
to avoid construction of a $125,000 spur to thaatmn.

UW-Madison and City of Madison —Fiber exchanges were made to
provide a fiber route to the UW-Traffic Lab, a nagethe backbone.
This also eliminated the need for construction spar to that location.

DOA — fiber exchange agreements were executed to @avitber route
from downtown Madison to WisDOT Central Office, aodorovide
fiber along the Madison beltline, a total routegdmof approximately 15
miles.
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